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TN THIS review we have compared the amino acid 

andST" 5 ^ u he , GHs ° f Cight "amnudian species 
and the domestic chicken with the sequences of the PRLs 

ctaSTn f mam r ,ian Species " Individual amino acids, 
t?^rJ u 6SldUeS ' and re « ions of th « molecules were 
identified that were highly conserved among all of the 

.du^Tn ° ther individUal amin ° acids ' clust ers of -s? 
PR?; T d regl ° nS TJ G identified that were specific to 

a^iate ^ 0 ' u GHS ° nly - MUm ^ were to 
, hor L mone -specifk and commonly con- 
ned features to the hormone-specific and shared bio- 

PL^hJ 0 ^ 168 °l PRLS ' GHS ' and P lacente l lactogens 
Si I u ng them t0 P^cted secondary structure 
and hydropathy analysis. The latter involves predicting 

extL ° f ^ m ° leCules wouId be ^terior of 

SS re^f ° n h ^°P h °bicity or hydrophi.icity 

bofh ^ ClUStGrS -? conserved residues (consisting of 
S. h r °™one-specif,c and commonly conserved) were 

tt C ° U rl be SPeciflCa,ly associated wit " -ol 
Sc a J , I-' ?H «rtivi(y or with those with lacto- 

Xtemaf iT ^ [mdudin S human W GH and PL]. Other 
external clusters were conserved in common among the 

cSn 3 ?. hG °? S - The V3lidity of our P-posal'hat 
andPRr v T ° f / esidues »V be associated with GH 
knS™^ d T rminantS f0und su PP or t from the 
hGH^- ?n £ re ^ P r °P erties of two variant forms of 
t 0 £ ^ 20 K and hGH " V >- The residues that are likely 

Sno t T nSlbl ^2 r HGH h3Ving PRL -d for 

not having GH activity were also identified 

°n S i^T' ^ Con J' uncti Pn with comparative data 
«es of im^r ^ pert ! es * nd receptor binding activi- 
hormon^f' S ' ^ PLs ' led US to P r °P° se that 
Cones Z t ^T* Spec / lcities in the actions of these ■ 
jmones are determined more by hindrance determi- 
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nants on the hormones and their receptors, than by 
differences in binding domains. 

Introduction 

PRLs GHs and placental lactogens (PLs) are gener- 
ally considered to belong to an hormonal family because 

L j^r/ n ! imb , er , ° f COmm ° n bi o lo ^al, immunolog- 
ical, and structural features (1-5). Although recent evi- 
dence indicates that a small proportion of some PRLs 

PRL r „ gl r° Sylated (6) ' most of the ambers of the 
r'KL.-GH family are simple proteins of about 190-200 

ammo acids m length. Physicochemical studies indicate 
that they are all globular proteins with similar confor- 
mation and about equivalent «-helicaI content (3 4) 
When the ammo acid sequences of the known PRLs and 
GHs, including salmon(s) PRL (7) and GH (8 9) and 
chicken GH (10) are displayed in iwo dimensions 'the J 
all have a small loop of amino acids at the carboxyl 
terminus, and a larger loop comprising about 70% of 

featu-T^ T "I* S f ° rmS 3 S6COnd si &nificant 
feature of these molecules. Mammalian PRLs are dis- 

tmctive from GHs in having a second small loop at the 
amino terminus. 

f ) , Th t 4 . e ! iS u ng J members of the PRL-GH family are 
thought to be derived from a common ancestral gene 
which diverged about 4 X 10* yr ag0 to give rise to the 
separate PRL and GH lineages (11). Human (h)PL an 
pears to have arisen from one of the hGH genes about 2 

f f (1 J 1) L but the eme rging evidence indicates 
that rat (r) and bovine (b)PL are derived from PRL 
genes rather than from GH genes (12-15). Thus, primate 
PLs belong to the GH lineage while rodent and ungulate 
PLs are members of the PRL lineage. Because of this 
evidence we shall group the various members of the GH- 

i + j 3m , y mt ° tWO subfa miHes: those that are PRL 
related.and those that are GH related. 

The genes of several mammalian members of these 
two hormonal subfamilies have been well characterized 
UU. All of them consist of five exons of relatively 
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PRL AND GH: STRUCTURES AND FUNCTIONS 
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EXON H 



EXON EZT — 
F ^76 



in 
X 
O 



fthicken 
whale 
horse 
cow 
sheep 
pig 
rat 

nouse . 
Ljmman 



CC 



r"wha 
cow 
she 
pig 
rat 
mou 



LPICPSGAVNCQV* 
TPVCPNGP<jDCQVSj 
TPVCPNGPfiOCQVSl 
LP ICPSCAVNCQVSj 
LPVCSCG DCQTJM 
LPICSAG DCQTM. 
LP ICPGGAERCOtfti 

\ -A 






100 

SK EPTN^Lf PGTSD 
EK AYAN^lIf^SPSO 
SR fFTNSL|F^SO 

sr |ftnsl|f6^sd 

SR |FTDSL|F§tSD 
SR iFTKSLfFeS'SD 

SR fFTNSL«Ft£fsD 
SR tFTNSLKF^SD 

Rs Vf&nslvy6Ssd 

IL 
IL 
IL 

EfRgKgEAPtaiL 
TGlk^liEAPOllI 

itg|g€iqeapeyil_ 
Ef rCm^apeIils 

100 




\j 26 
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EXON 2 



140 

ORfPRGPQLLRfTYWSJrTUHLR 1 
ILKQTYDfcf DTNM 
ILKOTYD^D^NL.. 
ILKQTYD^iyjfNMR 
ILKQTYD*3rDTNKR 
ILKQTYDK^DTNLRi 
ILKQTYD^ro^NMR 
ILKQTYDf^DANMR 
IFKQTYljiFD^S 



VHPfVKENEV 

ftFpCE^P 

AYPE^KGNEI 
AYPEAKGDf X 
VfcPBjtKENEI 

140 




I 



18 




tPSLQMAf EfTRSF AFfNKH 

^ p § LQT ^ e B RYSAF f N B K 
Lp^i^tueJHlrhsafInBk 

tP$LQMA|E»RSFAFf hBh 
J^P^LOGViEtSKDLAFiNNfR 
PSXQGyf E£6KtLSLRNTlrR| 

cp£lqm£1ee^rIsayinm^ 

160 



J 70 




IDENTICAL 




: HIGHLY ACCEPTABLE SUBSTITUTIONS 

fences (11). Residues that are identical among the " RL^d Ph! 1 ^P^"t the .ncLvdual exons (II- V) that encode the mature protein 
and ! GHs are connected by the dark gray rtrS^SS^?^^^ Th<>Se Which are invariant ^ -U of t*e PRLs 

«g>U gray. Regions with a high deg^ oUomZ „ homo£« f H r J u ™ Wghly acce P^°'e substitutions (61) are 

GHs are clustered (Le. B, D, F H andT^^rTsT P P r t u *1 88 th ° Se ,n which residues that are homologous among the PRU 
<W and beloi he bracts un^r ThTpRL^' " ^ ^ ° f C ° mm ° n h ° m0, °^ The tolSto 

Jtennine this percent homo.ogy. to^tl^^jr^Z^^^** ^ h °™^ each region. In or^ert 
«b*taUon 8 were given 50. The sum of these assigned valueT.n a rerion wLT' £SL k T 8 *™? res,dues were tfven 100. and highly acceptable 
toTflZ immediatel y <*°" ^ GH seouencef, and if^dlllTS^ptf * " Umber of f sid «" « » to give the percent homology. 
kGH and hPRL, respectively. For each number, the fL^X^ri^^^^ ™-°ers according to the sequence of 

(62). and mouse (63) GHs and the mouse PRL (63 64 Tre Tn m """^ res,due - The sequences from the chicken (10) pig 

pomposities of those reported (65-67) f* The fm wha Ie anls^MmaZ T^"^ ° f Whale GH and PRL we used a e 

MUlerand Eberhardt (11) for references to other sequences ^alaeonoptera phusalus and B. boreatis, respective.y). See Wallis (23) or 



hormonal families. Moderately long regions of high ho- 

(relS fTtu° FT 5 * 11 * " GXOnS 111 (regi ° n D) and IV 
rafA ^ , Iatt€r 6X0n also has a ^ent of mod- 
ate homology that extends into exon V (region H). The 

moS r t^ 0n ° f high homol °gy common to both hor- 

and I . ! J 5 SPanS m ° St ° f the exon V se ^ent 
extends to the carboxyl termini (region J) The 



degree of homology of this segment among the GHs 
(80%) is higher than that among the PRLs (70%). 

Within three of the highly conserved regions the in- 
variant and the identical residues are clustered into 
groups that delineate segments of even higher conserva- 
tion. With reference to the numbering sequence of the 
PRLs, these short segments extend from residues 15-23, 



